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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2-**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The micro connector characterized by said fitting judging terminal making a contact signal 
a transfer condition in the location into which it is the micro connector which uses a micro- 
machining technique and is formed on a substrate, the fitting judging terminal was prepared in 
parallel to the connector terminal, and said connector terminal fitted. 

[Claim 2] The electrical connector according to claim 1 characterized by having a socket terminal by 
the side of the socket which said connector terminal fits in [ the plug terminal by the side of a plug, 
this, and ], preparing said fitting judging terminal in parallel to at least one fitting judging plug 
terminal prepared in parallel to said plug terminal, and said socket terminal, and having said fitting 
judging plug terminal and at least one fitting judging socket terminal which can be fitted in. 
[Claim 3] The micro connector according to claim 2 to which either said fitting judging plug 
terminal or said fitting judging socket terminal is characterized by another side being a short bar 
terminal by the open end child. 

[Claim 4] The micro connector according to claim 2 or 3 characterized by for a tip drawing and 

arranging it rather than said plug terminal with which either said fitting judging plug terminal or said 

fitting judging socket terminal is concurrent, respectively, or said socket terminal. 

[Claim 5] The micro connector according to claim 2 to 4 characterized by arranging the guide 

section which has the ratchet structure which can fit in mutually, respectively on the 2nd substrate in 

which said socket terminal was formed the 1 st substrate top in which said plug terminal was formed. 

[Claim 6] The micro connector according to claim 1 to 5 to which said fitting judging terminal is 

characterized by being prepared in the both-sides edge of a connector terminal. 

[Claim 7] The micro connector according to claim 1 to 6 characterized by telling a fitting completion 

signal when all the transfer conditions of said contact signal of said fitting judging terminal are 

ready. 

[Claim 8] The fitting judging approach of the connector terminal characterized by for said all fitting 
judging terminals being in the transfer condition of a contact signal, telling a fitting completion 
signal, and performing a fitting completion display after arriving at the location into which said 
connector terminal train fitted enough using a micro connector according to claim 1 to 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fitting judging approach using the micro 
connector and this for performing mutual electrical installation, such as a circuit and a device. 
[0002] 

[Description of the Prior Art] In recent years, development of small [ using this ] by development of 

a semiconductor IC technique, a light weight, and a highly efficient electronic instrument is sudden. 

The further miniaturization is demanded also for the connector for connection used in equipment in 

connection with this. The minimum pitch of the connector by press working of sheet metal or 

injection molding is about 300 micrometers, and the still smaller connector is demanded. 

[0003] Recently, the micro connector with a pitch of 80 micrometers is made as an experiment using 

the LIGA process by processes, such as X ray lithography, plating, and mold formation. The 

situation of this side is explained to JP,10-189168,A. Moreover, as a micro connector, JP,10- 

189 168, A itself was piled up from the side on the strength, and it has proposed the pin connector of a 

mold. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in the micro connector which uses a micro- 
machining technique and is formed on the substrate proposed so far, it is [ visually ] difficult [ it ] to 
check whether the terminal has been inserted to the location by which fitting is fully carried out in 
many cases. 

[0005] Then, this invention aims at offering the fitting judging approach using the micro connector 

and this which can check fitting easily and certainly. 

[0006] 

[Means for Solving the Problem] Since the above-mentioned purpose is attained, in this invention, in 
the micro connector which uses a micro-machining technique and is formed on a substrate, a fitting 
judging terminal is prepared in parallel to a connector terminal, and the check of said fitting judging 
terminal having made the contact signal the transfer condition, and the micro connector having fitted 
in certainly in the location into which said connector terminal fitted is enabled. 
[0007] Moreover, when it has a socket terminal by the side of the socket which said connector 
terminal fits in [ the plug terminal by the side of a plug, this, and ], If said fitting judging terminal is 
prepared in parallel to at least one fitting judging plug terminal prepared in parallel to said plug 
terminal, and said socket terminal and it has said fitting judging plug terminal and at least one fitting 
judging socket terminal which can be fitted in Since formation of the fitting judging terminal to a 
substrate top can be made easy and the condition of fitting of a plug terminal and a socket terminal 
and the condition of fitting of a fitting judging plug terminal and a fitting judging socket terminal are 
made with a near thing, a positive fitting judging can be performed as it is possible. 
[0008] Moreover, it can collect into the side which has another side to an open end child for either 
said fitting judging plug terminal or said fitting judging socket terminal, and has the open end child 
of a plug or a socket for the circuit means for a short bar terminal, then a fitting judging, and can 
arrange, and a positive fitting judging can be performed as it is possible. 

[0009] Moreover, since fitting of a fitting judging plug terminal and a fitting judging socket terminal 
will start after said plug terminal and said socket terminal fit in if either said fitting judging plug 
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terminal or said fitting judg^^ socket terminal draws and arranges a tij^ather than said plug 
terminal which is concurrent, respectively, or said socket terminal, a positive fitting judging can be 
performed as it is possible. 

[0010] Moreover, if the guide section which has the ratchet structure which can fit in mutually is 
arranged, respectively on the 2nd substrate in which said socket terminal was formed the 1st 
substrate top in which said plug terminal was formed, the stability of positive fitting and fitting is 
securable. 

[001 1] Moreover, preparing said fitting judging terminal in the both-sides edge of a connector 
terminal, then a more positive fitting judging can be performed as it is possible. 
[0012] Moreover, when all the transfer conditions of said contact signal of said fitting judging 
terminal are ready, a much more positive fitting judging can be performed as telling a fitting 
completion signal as it is possible. 

[0013] Moreover, after arriving at the location into which said connector terminal train fitted enough 
using the above-mentioned micro connector, said all fitting judging terminals can be in the transfer 
condition of a contact signal, a fitting completion signal can be told, and the fitting judging 
approach, then the positive fitting judging approach of the connector terminal which performs a 
fitting completion display can be acquired. 

[0014] (Operation) It is the micro connector which uses a micro-machining technique and is formed 
on a substrate, and the fitting judging terminal prepared in parallel to the connector terminal is 
contacted in the location into which the connector terminal fitted, and a fitting judging terminal will 
be in the transfer condition of a contact signal. Fitting of a connector terminal is checked using this 
signal. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
the example of illustration. 

[0016] Drawing 1 shows the configuration of the gestalt of 1 operation of the micro connector by 
this invention. 

[0017] Drawing 1 is the whole micro connector 1 configuration explanatory view, (a) is a top view 
and (b) is an elevation. At drawing 1 (a), only the formation object on 1st substrate 3a is shown by 
making 1st substrate 3a into transparence, and the two-dot chain line shows 1st substrate 3a by 
drawing 1 (b). Moreover, in drawing 1 (a), the center section of the micro connector 1 is omitted, as 
a wavy line shows. 

[0018] The micro connector 1 consists of a plug 3 and a socket 5. Plug terminal 3e, and the fitting 
judging plug terminals 3f and 3f and the 2nd guide 3h and 3h of one side of a connector terminal 
(electrode terminal) are formed in a plug 3 according to the micro process which used the micro- 
machining technique on 1st substrate 3a package processing and here, and the housing 7 created 
separately is fixed to it. A socket 5 forms socket terminal 5e, and the fitting judging socket terminals 
5f and 5f and the 2nd guide 5h and 5h of the other side of a connector terminal (electrode terminal) 
according to the micro process using a micro-machining technique like the above-mentioned plug 3 
on 2nd substrate 5a package processing and here. Moreover, in this example, the side faces 5g and 
5g of 2nd substrate 5a also have a function as the 1st guide. 

[0019] 1st guide 7g prepared in housing 7, it has slant surface part 7c, it is guided to this, and 1st 
guide 5g of a socket 5 is inserted, respectively. Slant surface part 7c is formed so that the induction 
range of 1st guide 7g may become millimeter order (it is 700 micrometers with a range), for 
example, **350 micrometers, or **500 micrometers (it is 1000 micrometers with a range). The 2nd 
guide 3h [ by the side of a plug 3 ] guide sections 3k and 3k and the 2nd guide 5h [ by the side of the 
socket 5 counterposed by this according to the shape of a typeface of KO here ] guide sections 5k 
and 5k have slant surface part 5i at both tips, respectively, and are fitted in and guided to 2nd guide 
3h [ of a plug 3 ] guide section 3k. Slant surface part 5i is formed so that the induction range of 2nd 
guide 5h may become micrometer order (it is 200 micrometers with a range), for example, **100 
micrometers. 

[0020] 3f of fitting judging plug terminals is elongated and prepared in each 2nd guide 3h by the side 
of a plug 3. Moreover, 3m of ratchet sections is prepared in the middle with guide section 3k. On the 
other hand, 5m of ratchet sections is elongated and prepared in each 2nd guide 5h by the side of a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/1/2005 



JP,2002-246117,A [DETAILED DESCRIPTION] 



Page 3 of 5 



Igifl^lug terminals is a short bar terminal hereran 



socket 5. 3f of fitting judgii^^lug terminals is a short bar terminal hereTand a tip constitutes a fork 
configuration, and 5f of fitting judging socket terminals of another side is formed so that it may fit in 
mutually. A fitting judging terminal consists of 3f of fitting judging plug terminals, and 5f of fitting 
judging socket terminals here. 

[0021] 3m of ratchet sections and 5m of ratchet sections form mutually the ratchet structure in which 
click fitting is possible. The example of this ratchet structure is expanded and shown in drawing 2 
R> 2. Although it is the example from which an arrangement configuration differs for a while, the 
basic principle is the same as the example of the ratchet structure shown in drawing 1 . Drawing 2 is 
the top view showing the fitting condition of the guide section which has ratchet structure, in (a), the 
condition at the time of fitting initiation and (b) show the condition at the time in the middle of 
fitting, and (c) shows the condition at the time of fitting completion. 5m of ratchet sections is formed 
in a ladder configuration, and they are reinforcing elasticity. 

[0022] Plug terminal 3e of a plug 3 is a flat-head-pin configuration, and, as for socket terminal 5e on 
the socket 5 to this, a tip constitutes a fork configuration. Thereby, it can do with the long electrode 
terminal structure of effective fitting length with insertion feeling (feeling of a click). 
[0023] 1st substrate 3a and 2nd substrate 5a consist of a silicon substrate here, and electrode 
terminals 3e and 5e and the 2nd guide 3h and 5h are made with high precision on it by the micro 
process using the micro-machining technique mentioned later, respectively. Housing 7 consists of an 
alumina substrate here, and forms the 1st guide 7g and 7g on it at one. 

[0024] It seems to begin contact in this sequence, in case arrangement of the 1st guide, the 2nd 
guide, and an electrode terminal inserts a socket in a plug. Moreover, an each fitting judging plug 
terminal [ 3f and 3f ] tip is distance H Drawn and formed from the tip of plug terminal 3e, and like 
the after-mentioned, it is arranged so that fitting judging a terminal (3f and 5f) may contact after 
connector terminal contact (3e and 5e). 

[0025] In addition, at the time of use, the close edge of an electrode terminal is connected also with a 
plug 3 and a socket 5 with other wiring, respectively. Here, the plug 3 indicates the example with 
which the socket 5 was connected with the wiring lead 1 1 to be a printed circuit board 9 with the 
two-dot chain line. 

[0026] The fitting judging socket terminals 5f and 5f constitute switches SI and S2 with the fitting 
judging plug terminals 3f and 3f, respectively. Drawing 3 shows an example of the circuit for the 
fitting judging which used the above-mentioned micro connector 1. The switches SI and S2 on the 
micro connector 1 are connected with a serial, and are connected also with a power source 20, the 
resistance 21 for adjustment, and LED23 for a fitting completion display at a serial. A part will be 
carried on the substrate of the micro connector 1 , even if these circuit elements and wiring are except 
switch SI and S2, and, as for others, it will be desirable to carry in the equipment connected with the 
wiring lead 1 1. It may take from the equipment to which only the power source 20 was connected, 
and LED23 may be carried in the substrate or sheathing of the micro connector I. 
[0027] Next, the manufacture approach of the above-mentioned micro connector is explained. 
[0028] Drawing 4 shows the production process of 5f of fitting judging socket terminals further 3f of 
fitting judging plug terminals and 3m of ratchet sections which accomplish the connector terminals 
3e and 5e, the 2nd guide 3h and 5h, and guide [ 2nd /hi 3 I and 5h ] part, and 5m of ratchet sections. 
[0029] On the silicon substrate of one sheet, the connector terminals 3e and 5e and the 2nd guide 3h 
and 5h by the side of a plug 3 and a socket 5 are formed at coincidence, and wafer cut equipments, 
such as a dicer, separate into a plug and a socket after that. A connector with the arrangement 
precision which is not influenced by delicate change of the conditions of a process by this and fitting 
precision is obtained. At a mass-production process, two or more plugs and sockets are formed on 
the silicon substrate of one sheet at coincidence. 

[0030] (1) Prepare a silicon substrate and generate silicon oxide on a front face after natural 
oxidation film removal at the processes 1-3 of drawing 4 . 

[0031] (2) Since elasticity is given to the contact surface (fork configuration section) of socket 
terminal 5e of a socket, and 5f contact-surface (fork configuration section) list of fitting judging 
socket terminals at 5m of ratchet sections and it is possible movable, prepare a gap between a 
contact-surface base and a substrate. For this reason, a sacrifice layer is formed at the processes 4-16 
of drawing 4 . First, vacuum evaporationo of Cr/nickel or Cr/Cu is performed as a sacrifice layer, an 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/1/2005 



JP,2002-246117,A [DETAILED DESCRIPTION] 



Page 4 of 5 



electrode terminal, and a seWlayer for electrocasting of the 2nd guide.^A photolithography process 
performs patterning of a sacrifice layer. A resist is minded at a process 7, a sacrifice stratification 
photo mask is minded at spreading and processes 9-10, and exposure and development are 
performed. In consideration of the selectivity [ nickel / of an electrode terminal / quality-of-the- 
material ] of etching, copper is chosen, electrocasting plating of the copper is carried out at a process 
14 here, and a sacrifice layer is formed in a sacrifice layer. Then, the resist applied at the process 7 is 
removed. 

[0032] (3) Next, form the connector terminals 3e and 5e, 5f of fitting judging socket terminals, and 
the 2nd guide 3h and 5h of those right and left at the processes 17-27 of drawing 4 . Nickel was 
chosen as the ingredient of a connector terminal, a fitting judging socket terminal, and the 2nd guide 
of the right and left for reservation of the contact pressure of a connector terminal and a fitting 
judging socket terminal. Patterning of a connector terminal, a fitting judging socket terminal, and the 
2nd guide of the right and left is performed in a photolithography process. A thick-film resist is 
minded at a process 19, a connector terminal, a fitting judging socket terminal, and the formation 
photo mask of the 2nd guide of the right and left are minded at spreading and processes 21-22, and 
negatives are developed by exposing. Electrocasting plating of the nickel is carried out at a process 
24, and a connector terminal, a fitting judging socket terminal, and the 2nd guide of the right and left 
are formed. Then, the resist applied at the process 19 is removed. 

[0033] (4) Furthermore, remove ****** and a seed layer at the processes 28-30 of drawing 4 , and 
gold-plate at a process 3 1 at a connector terminal, a fitting judging socket terminal, and the fitting 
judging plug terminal of the 2nd guide by the side of a plug for reduction of the contact resistance of 
a contact, and corrosion prevention. It washes at a process 32 and formation of 5 f of fitting judging 
socket terminals is completed further 3f of fitting judging plug terminals and 3m of ratchet sections 
which accomplish the connector terminals 3e and 5e to a substrate, the 2nd guide 3h and 5h, and 
guide [ 2nd /h / 3 / and 5h ] part, and 5m of ratchet sections. 

[0034] (5) After that, as described above, wafer cut equipments, such as a dicer, separate into each 
plug and a socket. Now, a socket is completed fundamentally. 

[0035] (6) Separately, as shown in drawing 1 , form 1st guide 7g in the housing 7 formed with the 
alumina substrate, and paste up this 1st guide side on 1st substrate 3 a of a plug 3. By this, a plug is 
completed fundamentally. 

[0036] The wiring section of a printed circuit board 9 and the wiring lead 1 1 are connected, and the 
plug 3 and socket 5 which were completed above are used. A socket 5 makes the field in which the 
connector terminals 3e and 5e were formed counter the space formed with substrate 3 a of a plug, and 
housing 7, and is inserted in it. If the 1st guide 7g and 5g contacts and continues insertion further in 
insertion, contact insertion of the 2nd guide 3h and 5h will be carried out, and, finally the connector 
terminals 3e and 5e will contact. Insertion is completed in the bottom whose 1st guide 5g tip is 1st 
guide 7g, and a plug and a socket will be in a joint completion condition. 

[0037] After plug terminal 3e and socket terminal 5e begin contact before this completion of joint, 
only distance H ( drawing 1 ) is overdue, and insertion is started while 3f of fitting judging plug 
terminals is 5f of fitting judging socket terminals. Furthermore it is behind and 3m of ratchet sections 
and 5m of ratchet sections start contact. The above-mentioned distance H is decided that 3f of fitting 
judging plug terminals starts 5f of fitting judging socket terminals, and contact, after plug terminal 
3e and socket terminal 5e fully insert and secure contact, fitting judging terminals [ which the fitting 
judging terminals 5f and 3f will be in the transfer condition of a contact signal by contact for 3f of 
this fitting judging plug terminal, and 5f of fitting judging socket terminals, and are in right and left / 
5f and 3f ] any — although — when it changes into the transfer condition of a contact signal, the 
circuit shown in drawing 3 will be in switch-on, and the LED23 fitting completion display of a 
display device is performed. As shown in (c) from (a) of drawing 2 , 3m of ratchet sections and 5m 
of ratchet sections which were furthermore overdue and began contact overcome and multiply a crest 
mutually, and tell completion of fitting with a feeling of a click. 

[0038] With the gestalt of the above-mentioned operation, although the ratchet mechanism was 
established, a ratchet mechanism can perform the check of whether the micro connector has fitted in 
enough as it is easy and certain, if a plug and a socket are inserted to the limit and a display device 
lights up, even if there is nothing. 
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[0039] Moreover, separati^feith a plug 3 and a socket 5 is performe^^drawing out a socket from 
a plug. 

[0040] Although it was realizable even if it used which light from infrared rays to an X-ray by the 
above-mentioned production process, when patterning was lithography, the gestalt of operation here 
manufactured the electrical connector using UV photolithography. 
[0041] 

[Effect of the Invention] As explained above, in this invention, a fitting judging terminal is prepared 
in parallel to the connector terminal of a micro connector, and the check of whether the fitting 
judging terminal should make the contact signal the transfer condition, and the micro connector has 
fitted in in the location into which the connector terminal fitted can be performed as it is easy and 
certain. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the whole micro connector configuration explanatory view showing the gestalt of 

the 1 operation by this invention, and (a) is a top view and (b) is an elevation. 

[Drawing 2] With the top view showing the fitting condition of the guide section which has the 

ratchet structure formed on the 2nd substrate in which the socket terminal was formed the 1st 

substrate top in which the plug terminal as a gestalt of the 1 operation in this invention was formed, 

in (a), the condition at the time of fitting initiation, and (b) show the condition at the time in the 

middle of fitting, and (c) shows the condition at the time of fitting completion. 

[Drawing 3] The circuit diagram for the micro connector activity which is the gestalt of the 1 

operation in this invention is shown. 

[Drawing 4] It is the explanatory view showing the production process to the substrate top of the 
connector terminal of the micro connector in the gestalt of 1 operation of this invention, and the 
guide section which has ratchet structure and a fitting judging terminal. 
[Description of Notations] 

1 Micro Connector, 3 Plug, 3a 1st Substrate, 3E Plug Terminal, 3f A fitting judging plug terminal, 3h 
The 2nd guide, 3k, 5k Guide section, 3m, 5m The ratchet section, 5 A socket, 5a The 2nd substrate, 
5e A socket terminal, 5f A fitting judging socket terminal, 5g The side face of the 2nd substrate, 5h 
The 2nd guide, 5i A slant surface part, 7 Housing, 7g The 1st guide, 7c A slant surface part, 9 A 
printed circuit board, 1 1 A wiring lead, 20 A power source, 21 Resistance, 23 LED. 

[Translation done.] 
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ttHfcRM-fciifci k ZHmki-zm&m l JbS5<>H* 
-ftiMzsSmwj 9xi-a*99. 

^fc^Sft*Jil7!;M6OV->-fn*HciBil<0v^ ?u 

[W**8] IS*Jlly n jM7^V^*HcfEKc7)V'f 
9v ■ a*99Zm^X. msZ?*99 IVHItH^Wi 

[00 0 1] 
[0002] 

4. int=ffV««|*iK:«fflSfi4SSttffl3*^^«>5S 



J;^3^>^^ OS/hhf ■«/ f-fi 3 0 0 -74 ? - h/MI 

[0003] «a-c{±x^yy^77^. jrf-y*. «s 

&f$tek'(7)JMt,z£Z>L I GA:Tn-fc*£fflvvte>y^ 
8 0-7^ 9n*— YlV<n^A 9ui^9 9tfWfe%tiX 

vvs. zcomcommz-o^xiznmw-i o- 1 8 9 1 6 

8^SJBJ§ixTV^. #H¥10-18916 
8-§-e*(±. v>f 9un*99k LX. *(?5SMEffi*»6 

[0004] 

IftWtfM&LZ ok-t&WM] LfrLtctfh. Ztit 

xim^tix^tzmm^iz-?^ 9 ov^-y^ija 

[0005] 

tkt mik^h . 

[0006] 

^XJ&f&Ztl&Vj 9X3 ■ a*9 9lzt$\,vc^ n*99 

wtk mf Lxm&pigmrzmf. tm^ *9 9^ 

[0007] mtt*99m L tf7*99'm<Qy°7 
9 r m?kztikm&*im%v hmnvry hm=F* 

frLxm? k i locoK^-fiJS^^ffi^ 

hm-cr>mi*cv#mk , K^w^r^^siHPtK^Faje 

|SMr«^|a|S*?rifii:TS*. 

[ 0 0 0 s ] a*:, mim^m^.r^ym'ximim 
tux* . mg&m&m* ^imk s . 

[0009]^, WSaS^Pter^^JB? 

mar Ltzmzmsmfey-? ym- 1 y^n 
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[ooio] tfz. mir? rm^coBtfLZtitzm i <o 
*2tc«£»ra8ar5?-x -y hrajts-^r-rstf-f k« 
«-T4c:i:#T#4. 

[o o 1 1 1 «SEtt^flje«HF*» 1*9 tm- 
coo 1 3] ±s&?>-?4?u ■ x*??zm^ 

n&Zk&X'ZZ. 

[00 14] (^DlfiitT-f^a^yzy/Sf 
£fflWCj£j£$*i.&v-Y?o • rJ^^^T'2b-3T. 3* 

<o©g««i:*4. znm^zm^x. x*?fm=F<o 

[00 1 5] 

[fMH«sato»»] jar. *iihb<o^*s^si*h^ 

[00 16] Hi li» *JWtJ:47'(^D • 3*7* 

[00 17] illi7>f?D • 3*?? io£ttflU£ft 
«t\ ( a ) li^ffiE, ( b ) {±4ffiH?**. 01 

(a) Ti±, mi<0*«3a^SHJi:LT^l^«3a 
±tf>»Jftft<0*£ij*U 01 (b) T'fcL J*1«)&K3 
a£2jmmX'^LX\ / ^h. 01 (a)TiiV>f 

? o • 3*? ? l co^^SS^Wmx^rtJ: o fcW LT 
\^4. 

[oo is] v-f^o • 3^^^ii±, r?/3tv^ 

^5^3:4. 77/3Wi. ISlC0»K3a±t^ 

{ffl(07-7^ffi^F3 e k , «£*lje79*'*j t 3 f . 3 f 
fc*2;{f-f h'3h, 3hfc£j&£U JM3*fc:ffcl£Lrt:>N 

(tfii7) <D®%Wcr>V-y-y hi%tf-5 e fc, 
e^PJ^V^-y l-SffiFP5 f , 5ftI2^K5h, 5 

5g, 5g«. miXf'f Kk LT<0«|gt^rfS. 

[ 0 0 1 9 J > v> ^ ^ 7 fcRWi* 1 XT-f H 7 g 14* 



5^1^ K5g#»A$ft4. mi^f-f K7g<0l8 
©lEffltfSlU-WM— 0iRl£. ±3507^f 
?n^-h/P (l/yx't7 0 07>f^D^-Hk) % & 
4V>te. ±5 0 07'-f ?o*-Wl^ (l^v-'T'l 000 

S. r7^3ffll<om2^H3h^>f HSJ3k, 3 
k, ii-CI43<?>*gBtt^» £ft{c*tS£*i.£y:>--y h 
5 {fflcOgS 2 XT-f h* 5 h <r>#-f K«B 5 k . 5 k It^tt^tl 
Wjfe*Kc*KB»5 i**U 75/'3^2^ F 3 h 

<0R«WH*«"e-f ^o>-h/W*-^-. ±1 

007-f?n^-^ (i/yyt2 0 07-f ^o*— h 
A') fc**J:3#iii«5 ijWB£3*i.4. 
[0 02 0] 7*9^3 «^><t-h.-WW5»2^-f K3hfc 

fc. 7fx >y Fg?3m*ijy-f K»3 kk<0+IHt=Kft6 
ft.4. — V^- y h 5m<V*tL-Pti<r)m2tf4 K5h 
Cli7fx -y h«5 maMWil/CRW'Ml* . HtftfK 

7??wf3 fuzzxnm&frtiFFX'h o . akwr 
(i, £ >r-c«i^-f<JSr7^*?3 f ktt6^«5ey^v 

[0 02 1] 9^-x«y hgP3mi:7-f-x<y hgP5m«iffl 
21CJ4. £fi07f-x -y hffimcoM&t&kLXTjkLX^ 

h. nic^t7t5f-x>y hffiitco^jkii, ^tmmm 

H2{4, 7^-x>y F«JS$r*-r4^ h'^tfOK^^®^ 
¥M2T\ ( a ) ««^4&l^)^HS, ( b ) OK 
( c ) «K^feT«W)«mt«^-. 9 
t^x y haJSmtifimBttfcJBjaStiWttfciHML-C^ 
4. 

[0 022] r^/S^^fSeli, TbfyM 
£ ixfcfchr 4 y ^ -y h 5 ±<7) y ^ hm=F 5 e {4$fe 

4. 

[00233 mi<9S*?3aklll2*>g«[5al±£::T 

e, 5ekH2;$W F3h, 5 h ki\ f^-r4v-f ^ 

*tc#0a**l4. ^«7^V^7I±. ££T'{4T;P57- 
«K*»^9> *<0±lzm#4 H7g. 7g^-*tc 

[ 0 0 2 4 ] 1 *M h\ SI2^-f «ffi*?iOlES 

a, y-yyizv-y-/ h*ftxt&m* zwmizmmz 

Jiti64«J:at. $^TU4. 4fc. -e^it^K^fJ 
^7-5 3 f . 3 f to9&SM.y 5 3 e OftSiS 
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9Wt ( 3 e t 5 e t<T>) J$«&K:«£WEag7 ( 3 f 
i:5f t) tfimtZZomSLZitZ. 
I0025]ifc, ^^C{±r7^3 . V-tr-/ h 5 fc 

dT'OU 7773tf7'V>h\BlSmm9t, V9vh5 

[0026] «£«jev*-y hJS?5 f , 5 f li. 
eh.K-&*B£r 5 ^sH 1 3 f , 3ft =HcK*4 -y f - S 
1 , S2^Mf|.. 031i. iffico^-f^a • rj*7 
* 1 SfflV^tt^JpJse^:«)<0lllHW>-«*5^. v>f 
? a - n*? ? l ±<o^.-f 7fSl, S 2 ttfi2Wfc:*&* 
*U TO2 0fcW*0fcib<0ffi6t2 1 t^^T 
«*fflWLED2 3fct,iS?!ltCgg!$iti.. Ztl^m 

s&mTtwmaxj -yf-s i , S2wix~h->xi*. - 
—hi i Taasft^sHfcistt*-* £ t #2* l^t 

«M2 0W*£«i^§ft*:i§iaa^hr>, LE 
D 2 3 £v4 * n ■ 'n*? * l tfDS&X{i*h^tc?g«L 

[0027] &fc_hl5<7>-?>f 7 o ■ 3*? ?cr>WkX& 

[0028H4(i3^^Sf3e, 5ei:|g2^ 
b*3h, 5h. k?|2^K3h, 5 h<7>-gp£j£f Be 
^f^/ffifSf, 5>f-xyhg&3rru 5fx7F 
*5nu S^KSr&ffigy^-y h^?5 f COSJtlSS: 

[00 29]-ft^'J3ySR±t: > T^SffllS.tf 
yy-7h5lOT^^3e, 5 e kS^tf-f F 3 
h, 5hfc*H*H=»jSU ^f^-f^-tk'co^x 
^#-yM£S-C\ r^fcy^-y hKfl-gfri,. iixfc 

[00 3 0] (1) -/'JnyaKJSSl. i4<OI 

[0031] (2) Vt7 h<0V^yb^5e«0« 
j&« (?*- . atXB^PJjev^y bSSHf-5 
f < 7 MlRr^f-x-y h»5mC 

BWcHIMttKJt* . Z0>tz*>. 04OXS4—1 6t*i 

KO««ffl«Jlt LTC r/N i XfiC r/C uCO 

IS9-1 0T'^ftJf^7^- h^X^Sr^-UTIi 



[00 32] (3) mzmAKlMl 
7 ^^3 e, 5e. tfg&¥£gV * -y bffi^ 5 f 
ix4><7):££ogl2;tf>f K3h, 5h£^j£-r&„ n*7 

^ IS1 9?JHRl<'S':%b*ifeffi. IS 2 1-2 2T' 

■a** ***** matWfevdrv h^mf*<rf&i<?m 

2JM W&fcy*h~?X9Z-ft-LXm%;L. mi&Z'fT 
5. I§24T'-7^tap<7=ifL > ?*99*& 

[0033] (4) $£>fc, BB4«)Ig2 8~30 

x\ m&stmm^m^L. m&commmin&mtm 

-k<r)tz#>\,zJM3\X'&*v**^*99i%=F. K^-fJ 
5T/^-y hm=FRX/y^9M<Dm2^-( HOtt6^W3&r 
^9m-\izMt. lM3 2X-%m\^X. W»Wa*9 
9m-3e, 5etl2*-fK3h, 5h, k^2^-f 

h 3 h , 5 ^<7>~m^m-^m^r^9^3 f . 5 

^x-yhg|5 3m. 9^x>yhSB5m. SfefcK^^V 

[0034] (5) ±IStJt«tet. ^-9" 

—%&7>V3^^$'y hmWX\ m*cr>7?9. V9-vV 
l&mth. ^iXX\ V9-v hltm*83lZ$ZJ&-t&. 

[0035] ( 6 ) S'M. S -tXltDBJfi Lfe^ 
*j -JV91 izm \iS-i Yl glrEI 1 ^ Lfc i 3 
L. i<0«l^r-f Hffl!l$rr7^3c7)mi»IS3a^«« 
•th. ZtllZ^iX. ~77 9im*SMz5mtZ. 

[0036] ±IE-C^^L^r7^3 . V9 v h 5it. 

•rv>h 9 <r)wmss. mm u - h i 1 

5e<7)Bf8.Ztitzm£ttm-ZitXftAZti&. ftAlzh 

Witt* ^2^-fb'3h, 5h*qS«WAS<i. «^ 
C3^W3e. 5e*<^M-r&. ^l*'-f h'5g 
c^)^* 5 ^ 1 *W H 7 g<DJg^S Ati^T t. 

[0037] '^^T^T'coraic r^^ag^3 e 
ty^7 nfse^sttsttftita. semh (hi > 

W3»lT . tte&f^r 5 ^^ffF 3 f Wft^WSV ^ -y 
h*?5 f <0lBtc#A*H»frr4 . $ feC»iT5fx 
•y hgS 3 m i: -y hSP 5 m^^M^^rfS . ±IB 
<7)SB^H(±. 75/Sf3eJ:y^7hffF5 6W 
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ttteffljgy >■ >y h iffF- 5 f fc fl?M£SM-t& i 3 SW> S> 

«f5f kwa»fc:J:->T, BtefflJiiSHf 5 f . 3f 

f , 3 f OV^-«ifc*HBBrii#Og«HBi: 2: i fc 

LED2 38^Tf^£fi : 3. £^tciIilT*g«i!£#? 

hgP3mi:7^-x-y hSP5m(i. 02O 

( a c ) «fc fflStClli^^OSi.T 

Wfe t ? 'J y 9 mX'8t&CD5z7 £*0 6* -S . 

[0038] JJE<^atO»JBTtt, 7^x y hMflte 
mitctK •/ MSflHi$:< t i>-mzy^9'kV 
'ir-zhk S-jf ALT, 3^^jft*mUf v4 9 n • 

[00 3 9] ^7t. T9^3i:V^<yh5i:<?!)»ltttV 
y -y h Z7y9-frW£ik< Z t lz£ <0ftbtlZ> . 
[0040] JJEKiftlgr, ^9-->9li. U V ^ 

77 4 $rfflV^T«^rj^^^$-lSttfc. 
[004 1] 

[»H«#WR] JaJJHHUsJtSfc. aWHBTtts v^f 



5. 

[BfifiOJB#a:BWn 

[01] *»DItc <fc h-9m<n&m*7Ft~?4 9 n • 
=J*? ^^#5f»J«§iHJHT% ( a ) MPFBBBU ( b ) 
J££®0T'£>£. 

[02 ] *«HJtctJ»tft-SafctfMBJilk LT<7). 7°y 

9 , m=?<mtfLi$ti*:m 1 oa«±t * f«hf<o«ss 

tt«ftf>#»L ( b ) i*tt&tt<f>l$?>ttflL ( c ) 
[03] *!^fcfctt4HIW^«T*5v-f ?n 

[ 04 ] *mico-$m<mmiz& m v ^ 9 o • 3 

K^W^^^S«±A.c7)8gJtXSSr^-riJiHS0-C- 

1 vf ?o • rj*7:J\ 3 
S, 3e yjiWF?. 3f 
h SS2#4F. 3k, 5k 
9^-x-yhS?. 5 y^-yf. 



7*9 ?\ 3 a mi«7)^ 

m&wfzryrffi?. 3 

tf-TKgB. 3m, 5m 
5 a ^2«0««. 5e 



y^7hSf. 5f K^PJ^y^v 5g 
m2^««<7)ffl!lH. 5h I2*M 5 i fffigB. 
7 A^y'y/, 7g JUltf-fK. 7c Mffigf. 9 

rU^MHIMHR; 11 EHU-F. 20 
2 1 SSL 2 3 LED. 



[01] 



[03] 



(a) 



(b) 
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T — r — T 
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LED 
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■AAAr 

21 



20 
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No. 






fcnSH (A-A 1 ) 
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5i0 2 
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"Tift — k^jffiffl 

S' 
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Cr/Ni 
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No.4~16 
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No.l7~27 
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No.28—32 
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